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DETAILED ACTION 



1. This communication is in response to Applicant's Amendment to Office Action dated 
December 21, 2004, mailed September 30, 2005, and received by PTO October 5, 2005. 
1-1. Claims 19 and 20 have been examined and allowed. 

EXAMINER'S AMENDMENT 

2. An Examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

3. Authorization for this Examiner's amendment was given in a telephone interview with 
Mr. George W Hoover (Reg. No. 32,992) on June 21, 2006. 

4. The specification has been amended as follows: 

c, Cjc 3 -c, c 2 c 3> etaj„ as< ^ C] c, Cj -c, c a c 3t *te.j„ 

5. The application has been amended as follows: 
5-1. Replace claim 19 as follows: 

19. (Currently Amended) A method of analyzing and computing mod e lling 
anisotropic turbulent flow quantities in-of an anisotropic fluid comprising: 

providing input to a general purpose computer defining, for an anisotropic fluid-^a 
set of moment equations governing time average thermal and turbulent motion, directional 
kinetic energy, shear, directional kinetic energy fluxes, and structure correlations; 
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instructing the general purpose computer to calculate « th order, wherein n is odd, 
directional kinetic energy fluxes and structure correlation equations closur e r e lationships 
using (n + l) th order density gradient independent time average thermal and turbulent 
moment closure relationships to yield a set of closed time average turbulent moment 
equations; 

using the set of closed time average turbulent moment equations to pr e dict calculate 
anisotropic turbulent flow quantity of the anisotropic fluid; and 
displaying the calculated turbulent flow quantity; 

wherein the set of moment equations governing time average turbulent directional 
kinetic energy, shear, directional kinetic energy fluxes, and structure correlations is defined 
by: 

Directional Turbulent Kinetic Energy | 
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Turbul e nt Shear 
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Dir e ctional Turbul e nt En e rgy Fluxes and 
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Structure Correlations 
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5-2. Replace claim 20 as follows: 

20. (Currently Amended) A computer readable storage medium containing a set of 
instructions for a general purpose computer, the set of instructions defining a method of deriving 
a set of closed time average turbulent moment equations for mod e lling analyzing and computing 
anisotropic turbulent flow quantities m-of an anisotropic fluid comprising: 

defining, for an anisotropic fluid, a set of moment equations governing time average 
thermal and turbulent motion, directional kinetic energy, shear, directional kinetic energy 
fluxes, and structure correlations; 

calculating « th order , wherein n is odd, directional kinetic energy fluxes and structure 
correlation equations closure relationships using (n + l) th order density gradient independen: 
time average thermal and turbulent moment closure relationships to yield a set of closed time 
average turbulent moment equations; 

using the set of closed time average turbulent moment equations to pr e dict calculate 
anisotropic turbulent flow quantity of the anisotropic fluid; and 
displaying the calculated turbulent flow quantity; 

wherein the set of moment equations governing time average turbulent directional 



kinetic energy, shear, directional kinetic energy fluxes, and structure correlations is defined 
by: 
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Directional Turbul e nt Kinetic Energy 




= 0 



Turbul e nt Shear 



+ uu — L + u; 2 — L+uiu; — 1 

~ 5u 2 ~TT 5u 2 -TT 5u 2 



i 

+ = 
p 

= 0 



fix, dx 2 dx 3 



Application/Control Number: 09/654,214 
Art Unit: 2128 

Directional Turbul e nt Kinetic Energy Fluxes 
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Dir e ctional Turbul e nt En e rgy Flux es and 
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Structure Correlations 



d d d d 

— [u;u5u^]+u7— [u;uiu^]+ u7— [u;uiu^]+ u7— |u;uju5] 



du, 
dx, 



+ W 



du 



du, 
dx 2 

dlx. 



+ W 



+ U 3 Uj 2 ^H-ulUjUj 2 - + U',Uj 2 



2 

du. 



d\ 3 



dx, 



dx, 



dx, 

-7T77T7T 9u, 



d 

dx I 



l 2 w 3 



+ u '' 2 ^:F ; > u;u '^:F^] +u '' u 5^:F^] 



+ u ;u^p;],u' 2 2 -^-|^:] + u^^|^] 



™~ d d d 



dx, 
9_ 
dx, 
; _d 
dx, 

a 

dx, 



+ c 1 c 3 ^[u7ul] + c 2 c 3 ^p^] + ^-^-[ U luT] 



Q — ^ ^ 



+ ix;l^] + ixTl^] + ixTF^] 

+ [u 2 u 3 u; 2 -ulul p]-2 uTul FR]]=Jf- 

+ |u',u 3 u 2 2 -uX |u7]-2 ^ [uTuT]]=-^- 
+ |u',u 2 u 3 2 - u^ul p]- 2 uTuT f^uT]^|fi. 



Application/Control Number: 09/654,214 Page 12 

Art Unit: 2128 

Reasons for Allowance 

6. The following is an Examiner's statement of reasons for allowance: 
6-1. The closest prior art of record discloses: 

(1) Deriving a solution of the Boltzmann equation for a gas with unequal directional 
kinetic energies (Kliegel, "Maxwell Boltzmann Gas Dynamics"). 

(2) A simple anisotropic turbulent flow model (Rylov et al, "A Simple Model for 
Anisotropic Turbulent Flow in Open Channels"). 

6-2. Independent claim 19 is directed at a method of analyzing and computing anisotropic 
turbulent flow quantities of an anisotropic fluid. This independent claim identifies the distinct 
combination of features including "calculate n xh order, wherein n is odd, directional kinetic energy 
fluxes and structure correlation equations using (n + l) th order density gradient independent time 
average thermal and turbulent moment closure relationships to yield a set of closed time average 
turbulent moment equations", "using the set of closed time average turbulent moment equations to 
calculate a turbulent flow quantity of the anisotropic fluid", and a set of moment equations, which 
has not been uncovered in a single teaching, nor would a modification of prior art references be 
obvious to one of ordinary skill in the art to yield these limitations in the context of the claim. Claim 
19 is deemed allowable. 

6-3. Independent claim 20 is a computer-readable storage medium claim reciting equivalent 
method limitations as in the allowable claim 19 and is deemed allowable for the same reason as 
claim 19. 

7. Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
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fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 



8. Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Hemg-der Day whose telephone number is (571) 272-3777. The 
Examiner can normally be reached on 9:00 - 17:30. 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the TC 2100 Group receptionist: (571) 272-2100. 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Kamini S. Shah can be reached on (571) 272-2279. The fax phone numbers for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 



Herng-der Day 
June 22, 2006 





